Introduction
This study presents the calculations of the stocks and flows of capital, labor and external services for Spanish commercial and savings banks in the period 1983-2003. Special attention is given to the computation of physical, information technology (IT) and advertising capital at their respective replacement costs for each bank, and to the computation of human capital accumulated through in the job training, also at replacement cost. The flow of capital, labor and other input services used in the production of banking services (output) is evaluated assuming that banks choose their respective service flows in a profit maximizing way, so that the user cost of capital and the labor cost per worker are equal to the marginal productivity of the respective input 1 .
The most common source of data on productive capital of firms is the balance sheet.
However, these data suffer from important limitations. First, assets are reported at their purchase cost net of accumulated amortization and, consequently, at every point in time
we have assets of different age and acquisition prices aggregated into a single measure difficult to interpret in economic terms. This situation may change with the introduction of the International Financial Reporting Standards (IFRS), as firms shift towards fair-value valuation criteria. However, historical values will be still affected by the heterogeneity of prices and services and, more importantly, the valuation criteria of replacement cost used here for capital stock has a different economic meaning and use than the fair value recommended by the IFRS.
Second, conventional accounting principles, in particular the prudential principle that recommends conservative estimates of valuations for those assets that may have low realization value in case of sale or liquidation, tend to underestimate the stock of intangible assets recorded in the balance sheet. For example, companies tend to account as year costs most of the expenditures in R&D, advertising, software development, employees training, even though in many cases these expenditures imply the accumulation of assets with productive life beyond the year when they are materialized. As the expenditures in these intangible assets have increased over time, often at a faster pace than physical assets, accountants and business analysts have paid increasing attention to ways of measuring the total assets of the firm, beyond the figures reported in their balance sheets 2 .
The main purpose of the report is to describe the data base and methodology, state the assumptions and show the most relevant results obtained in the economic valuation of stocks and flows of productive services accumulated by Spanish banks in a twenty years period. No detailed analysis of the results obtained is provided. We distinguish four main non-human capital assets and one human capital. The non-human capital assets include: physical capital, mainly buildings and equipment different form IT; IT capital, including physical equipment and software; advertising capital, resulting from advertising expenditures and, finally, financial assets as counterpart of bank equity above non-human capital assets.
The human capital is estimated as the replacement cost of the assets built through year by year expenditures in training, using the permanent inventory model and assuming a
1. For an up to date review of the methodology and actual computation of stock and flows of capital services in Spain see Mas, Pérez and Uriel (2005) .
2. See Hall (1998), Lev and Zarowin (1999) and Corrado et al. (2006) for estimates of intangible capital in the US economy.
depreciation rate of the human capital acquired. Information on the formal education of workers, on their experience accumulated in previous and in the current job, on the investment in education paid by the workers while they are in the job market, is not available:
So the final estimation of human capital provided in the paper is necessarily quite limited.
Following the conventional approaches of valuation of capital and non-capital inputs,
we distinguish between the stock of capital at estimated replacement cost, and the flow of services that gets into production of goods or services in a time period (the year).
The replacement cost of the asset indicates the current expenditures needed to purchase the stock of productive services incorporated in already invested assets. If the services in place were to be replaced by others similar but at current prices, the difference between the new value of the asset and the value reported in the accounting statements would just reflect the price inflation of the assets over time. In general the replacement of the existing services takes into account the technological progress that affects capital goods and the economically sound decision is not to reproduce existing assets but to replace productive capacity by the most efficient and effective stock of technologically advanced services. Under technological progress and no price inflation the replacement value of existing assets will often imply a lower amount monetary disbursement than the net acquisition cost reported in the balance sheet. The replacement costs of the existing assets refer to the expenditures needed today to replace existing productive capacity in the most efficient way. The difference between book value and replacement cost will reflect the net effect of two trends of different signs, price inflation and embodied technical progress in productive assets.
Productive inputs are valuable because they can be transformed into output to be sold in the market. Under given assumptions on the productive technology, the total output produced in a given time period can be decomposed as the sum of the contributions of services from all the inputs used in the production process. When the flow of services from each input is determined by profit maximizing conditions (firms choose input quantities such that their respective marginal productivity is equal to marginal cost), then the input contribution to produced output is equal to the marginal cost times the quantity of input. In this paper, marginal cost is estimated by the user cost of capital in the case of physical, IT, advertising and human capital, and by the average labor cost per worker in the case of the labor input.
The rest of the report is organized as follows. Section 2 contains a description of the methodology used to compute the stock of capital and the flows of input services.
Section 3 presents a description of the database, variables and parameters to be used in the calculations. In section 4 we show the results of the calculations of the capital stock and flows on input services, while section 5 presents valuations of services flows from internal and from external sources. The final section summarizes the main results. Conceptual framework and methodology
Stock of capital services
Productive capital refers to resources held by firms to be used in production activities.
We focus on assets with productive life longer than a year, that is, assets in which there is a significant time delay between the moment they were purchased by the bank and the moment when they are evaluated as a part of the existing stock. Non-human capital (buildings, equipment, brand name, technological know-how) is accumulated through the investment process, so that the stock of capital in a given moment of time is the sum of the investment flows made in the past minus the assets retired or lost, also over time. Firms report the investment flows and resulting stocks of assets in the accounting statements.
When the accounting conventions and accepted practices consider that a flow of expenditures paid in the acquisition of a particular input imply the accumulation of assets whose consumption in production will be postponed in time from the moment of the acquisition, then these flows are added to the stock of assets already registered in the balance sheet. Otherwise, they are accounted in the income statement as input costs of the corresponding year. Finally, firms also include as expenses the estimated economic depreciation of the assets held in stock during the year, though fiscal guidelines and restrictions do affect the expensing of depreciation reported in accounting statements, too.
The obtaining of the stock of non-human capital assets from the balance sheet of firms, banks in our case, has serious limitations because of several reasons: assets are reported at their acquisition costs, the aggregation of assets implies physical capital services of different vintages and technological characteristics, the amortization can be different from the true economic depreciation of the asset, some assets with uncertain realization value are expensed when they are purchased (following prudential accounting conventions), and so on.
In theory, what we are interested in is a measure of capital services for each class of assets that are technologically homogeneous. The physical measure of capital services would then be converted into a monetary measure multiplying the stock of services by the corresponding price per unit of service. We refer to this measure as the replacement cost of the capital of the firm, which can be defined as the amount of money that the firm has to pay to the market in a given period of time in order to obtain a stock of capital services of equal productive capacity than those in place.
The concept of replacement cost differs from reproduction costs and market value of the invested assets. Reproduction cost means the outflow of money needed today to replace the existing capital services by others identical to those initially purchased. Replacement cost is the minimum outflow of money needed to substitute services from invested assets by the most effective services existing in the market while maintaining the productive capacity of the firm. Compared with book values and acquisition costs, reproduction costs would differ from them by just price inflation effects, while replacement costs will differ because of inflation and because of technological change, both with opposite effects over the final net difference.
The market value of invested assets is the value resulting from discounting to the present the cash flows generated by the assets over time in the productive activities of the firm.
The market value is the price the firm would have to pay in the market for the cash flows attributed to the asset, while the replacement cost is the opportunity cost of the asset, the maximum price that others would pay for the services of the asset if it had to be deployed in uses different from the current one (because the productive capacity can be bought in the market at that price and no one would pay a higher price for the asset than its market price).
The difference between market value and replacement cost is a measure of the extraordinary rents the firm is earning with the assets invested.
In practice, the data available for the computation of the replacement cost of the assets of the firm are flows of investments in new assets during a given time period (yearly investment flows in monetary terms) and stocks of assets in place reported in the balance sheet at their acquisition costs, net of accumulated amortization. Let It be the gross investment flow of new capital services in year t; Kt the stock of homogeneous capital services at the end of year t; φ the depreciation rate of the asset used in production activities during a year period; µ the rate of technological progress incorporated into capital services invested during one year with respect to those invested one year before. And let qt be the purchase price of one unit of services in period t. One of the methodologies to obtain the replacement cost of the capital of the firm is the so called permanent inventory formula
given by 3 , ( )
The formulation takes into account the fact that, because of technological progress embodied in capital goods, to replace today one unit of service in place at the end of the previous year, t-1, the number of units needed are 1/(1+µ), where µ is the rate of embodied technical progress. Depreciation implies that for each unit of capital in place in t-1, there are only (1-φ) units remaining at the end of the year. This computation of the net capital services is exact when the depreciation of the asset is exponential at rateφ 4 . The actual application of the formula requires finding data on investment flows, prices, depreciation and technological progress rates. In the next section we will discuss how the formula is applied to available data for Spanish banks.
Firms cannot own human capital assets. The reason is that persons cannot be owned and firms cannot limit their possibility of abandoning the collaboration at their will, taking with them their incorporated knowledge and capabilities. Keeping this in mind, we can refer to the available stock of human capital services as the services that employees can supply to the productive activities of the firm in their remaining productive life.
Each new worker hired by the firm contributes to the stock of human capital services with knowledge and capabilities that may or may not be similar to those of the people already employed. One important difficulty when aggregating human capital from different workers is that we do not observe the price the firm pays for a stock of potential capital services over a productive life, as in the case of non-human capital assets. We only observe payments for the services provided during a certain period of time, for example year salaries. We neither observe the amount invested by each worker in formal education before entering the job market, nor the experience acquired during the period when he or she has been working.
Employees have the opportunity, and some times the obligation, to be involved in on the job training provided by the employer. Training expenditures can be considered an investment, and therefore a contribution to the stock of human capital, provided that the knowledge and capabilities acquired by the trainees last more than one year. If information is available on depreciation rates, on rates of technological progress and on service prices, then the permanent inventory equation (1) could be used to calculate the stock of human capital at replacement cost, resulting from on the job training. Ideally, the evolution of this stock should be combined with information about age, years until retirement, abandonment, lay offs, quantity and quality of formal education of persons employed in a given moment of time, in order to obtain an aggregate measure of human capital services at the disposable of the firm.
In practice, all this information is very difficult to obtain and because of this difficulty the paper will just provide an estimate of the human capital accumulated through training expenditures using the permanent inventory model and under some assumptions about the parameters involved in the calculation.
Banking regulation sets minimum solvency ratios and minimum absolute levels of equity to finance the assets in place. In our valuation of banks' capital assets, it is assumed that banks start their activity with an amount of cash financed with equity capital. Part of this cash is invested in the acquisition of tangible and intangible assets needed to provide banking services, and the remaining is kept in cash reserves or invested in income generating financial assets. Therefore, the balance sheet structure we have in mind for the representative bank in our sample is the following: the liability consists of Deposits, Bonds, Subordinated Debt and Gross Equity, which includes Capital, Reserves and Provisions (i.e. loan loss reserves); the assets include Cash, Loans, Other Financial Assets, Physical and Intangible Assets.
The rest of inputs considered in the production function are services from Employees and services purchased from outside the bank. With all these internal (capital and labor) and external inputs banks attract depositors, issue bonds and other form of debt, provide payment and liquidity services, provide out-of-balance-sheet services, grant loans, monitor the quality of borrowers and manage credit risk, and make financial investments in debt and equity issued by the government and non-financial firms. All these services are part of the output of the bank.
Flow of input services
The stock of capital services does not inform about the intensity of capital use in the production of the output of the firm. Moreover, the difficulty in estimating a measure of human capital stock comparable to those of non-human capital makes it impossible to obtain measures of total, human and non-human stock of capital and other input services.
To overcome these limitations the stock of capital is complemented with estimations of the sum of flows of services from each productive input consumed in the production of the output during a given period of time.
Inputs and outputs are linked by the production function, which gives the maximum output per period of time that can be produced with given quantities of inputs and given the current state of the production technology. From this relationship output can be written as a weighted sum of the quantities of inputs used in the production. One reasonable weight to use in the calculation is the marginal productivity of the respective input, which is the marginal contribution to output from marginal changes in the quantity of the input. Marginal productivity is not observable but, if the observed quantities of inputs and outputs employed by the firm are determined by a profit maximizing behavior, then marginal productivity will be equal to the marginal cost of the input. Under competitive input markets, marginal cost will be equal to the market price of the input.
The evaluation of capital/inputs flows of services that contribute to productive output requires knowing the stock of capital/input services and the price of the input to be used as the estimation of the marginal cost. To obtain the cost of capital inputs is not straightforward, since most often capital services used in production are supplied internally from the stock of services available, so a shadow price substitutes the market price. It can be shown that the economically meaningful value of the cost of a capital input to be used in the calculation of imputed service flow is given by the so-called user cost of capital. This cost is determined as the market price of one unit of capital services for asset j, qjt, times the opportunity cost of holding this amount invested in the firm. Analytically, the user cost of capital is equal to the nominal financial return that could be obtained investing in alternatives of equal risk, 
Rjt
Therefore, the contribution of the capital input to output produced in period t is given by cjt Kjt, that is, the gross return per invested euro times the total investment in terms of assets, at their replacement cost.
To compute the flow of services that labor brings along we take into account the expenses in wages and investment in training programs. We know the number of people employed by each bank, Lt, and the average cost per person (salary, social security and pension contributions), wt, obtained dividing total labor related expenditures by the number of employees. When productive workers are endowed with training financed by the employer, there is an additional contribution to the output due to services drawn from the stock of human capital services accumulated through training investments over time. Let Ht be the stock of human capital from training and cht the user cost of this capital; then the total labor contributions to productive output will be wtLt + chtHt.
Therefore, the total services from productive internal inputs incorporated into the output produced during the current time period t, that is, the flow of internal input services, is given by,
Finally, if banks also use externally supplied inputs in production, then the total flow of input services would include the sum of internal (capital and labor) and external inputs.
We assume that external services are valued at market prices equal to opportunity costs.
Notice that the flow of internal and external services provides a measure of the total opportunity cost of the output produced, since assets are valued at replacement cost and each unit of input (included the free equity) has a cost independently of whether it is internally or externally supplied. Accounting costs, on the other hand, only report explicit costs of assets valuated at acquisition prices. Therefore the methodology presented is also a way to obtain estimates of economic profits of banks.
Jorgenson (1967), Mato and Salas (1992). Database and assumptions
In year 1984 many Spanish firms, including banks, took advantage of a law which allowed them to apply a tax-free adjustment in the book value of the assets in order to modify book values towards a more realistic current value. In 1996, firms had a second opportunity to update the book value of their assets, but this time the adjustment was not totally tax-free, so a reduced number of firms did the adjustment.
We exclude credit cooperatives from the calculation of stock and flows of productive inputs of Spanish banks because of lack of important data for the purpose of the study. One important limitation to calculate replacement costs of invested assets comes from not having unquestionable data on depreciation rates, incorporated technical progress and current prices of comparable input services. In what follows we explain the assumptions made in each class of capital, to obtain these variables. When possible, the values proposed to use in this study are close to those used in other studies with similar purposes.
Physical capital
It is equal to the sum of replacement cost of Buildings used to provide services and the replacement cost of Furniture/Equipment, different from IT. Buildings include, among others, bank branches. Banks own their branches or lease/rent them. Own outlets are included as part of the fixed assets of the bank, but rented assets are not recorded in the balance sheet.
To obtain a comparable capital measure for the buildings of each bank we first estimate the replacement cost of the buildings owned by the bank and then we adjust the estimated value taking into account the number of rented branches.
Calculation of owned buildings' replacement costs using the permanent inventory method needs information about the annual investment flows, It, the depreciation rate φ, the rate of technical progress µ, and the price index qt. The annual investment flow in year t is obtained as the sum of year depreciation in buildings plus the difference between reported balance sheet book values of Buildings at the end of year t and the reported book value at the end of period t-1. Depreciation and incorporated technological progress are combined into a single index (1-δ) . Then, we assume that the combination of the two factors is equivalent to an exponential depreciation rate of 3%. Market prices of buildings are assumed to vary over time according to the implicit price deflactor of gross capital investment in "other constructions" published by the INE. Once the replacement value of this capital is computed using the permanent inventory formula (1), we obtain the average replacement value of one branch that belongs to the network owned by the bank dividing total replacement value by number of owned branches. Finally, the total replacement cost of the buildings used by the bank is equal to the value per branch times the total number of branches, owned plus rented.
Replacement cost of Buildings Replacement cost of Buildings
Total Number of branches Owned Branches = ⋅
The replacement cost of non-IT Equipment and Furniture is assumed to be equal to the book value of the assets as reported in the balance sheet 6 . Therefore, the total replacement cost of Physical capital is obtained as,
Physical capital=Replacement cost of Buildings + Book value of non-IT Equipment and Furniture

Intangible non-human capital
It includes IT capital and Advertising capital. The IT capital at replacement cost includes IT assets registered by the bank in the balance sheet as IT Equipment, and the valuation, using the permanent inventory formula, of the IT capital accumulated through the expenditures in IT services as reported in the income statement 7
. To estimate the IT capital from the flow of 6. Nevertheless, the depreciation rate, corrected by the technical progress, is 0.15 (i.e. δ = 0.15).
7.
The consensus on IT capital is that it includes intangibles build from investments in computers hardware and software and investments in communications equipment. Unfortunately the information reported by banks on IT expenditures and stock of capital does not allow us to identify the communications equipment and to clearly separate expenditures on software and hardware. The reason is that the fixed asset which registers IT assets in the balance sheet just says "Equipment on computers and installations", and the expenditures in the income statement include expenditures on renting of software or hardware, expenditures on acquisition of software programs and so on. Presumably the communications equipment that goes together with installations of computers hardware is included expenditures in IT services we assume that
Hedonic price index of IT capital and software products in the US report a decrease in the price of this capital over time, Lichtenberg (1995) . In this paper we assume that nominal prices of quality adjusted IT assets are equal to those of 1983 over the whole period that is we assume a price index equal to 1 for all years between 1983 and 2003
9
. The assumption of zero inflation in prices of IT capital inputs, instead of the negative inflation used in US studies, is justified because of the higher general inflation in Spain than in the US and because the expected lag in the introduction of innovations in the former compared with the later. For IT capital reported in the balance sheet of the bank it is assumed that book value equals to replacement cost.
IT capital = Replacement cost of IT services + Book value of IT Equipment
Banks advertise products and services and often they also deploy institutional campaigns to build brand awareness among customers and among the whole community.
No separate data are available about the amount of money invested in commercial advertising .
To obtain the replacement cost of the Advertising capital of each bank we use information on advertising expenditures as reported by banks in the income statement.
Then we apply the permanent inventory formula (1) assuming that 11 (1-δ) = (1-0.35) and price index equal to the price index of services sold to the market. Therefore,
Advertising capital = Replacement cost of services from advertising expenditures
Human capital from training expenditures
The data to obtain estimations of the human capital of banks is very limited, as already indicated above. We know the number of people working in the bank and, since 1992
we also know the training expenditures reported by the bank also during the one year period.
These expenditures allow us to compute a measure of the quality index Ht on labor services used by the bank over time. The index is based in the replacement cost of human capital accumulated through investment in training paid by the bank. The permanent inventory formula used in the calculation takes as inputs the annual flow of training expenditures in the balance sheet account and it may be assumed that other communications equipment is not particularly important in relative terms for banks. 8. This depreciation rate is in line with that used by Litchtenberg (1995) and others. 9. This is clearly a strong assumption. Mas and Quesada (2005) present an estimated price index separated for computer hardware and software, showing a clear different trend in each price index over time, decreasing in the case of hardware and increasing in the case of software. Since we can not separate investments in hardware from investment in software, we assume that the two trends in prices just cancel out. The exercise of Mas and Quesada in calculating the stock of IT capital in Spain, including that in the industry of "financial intermediaries", should give more accurate results of the aggregate stock of IT in the banking and related industries than the one obtained in this paper. However we obtain estimates of IT capital for each individual bank and this imposes other limitations as for example having to work with data reported by banks in filling their accounting statement. 10. In any case, both advertising strategies are often very closely intertwined. 11. Berry (2001) and Berry and Sakakibara (2002) use delta values of 0.50 for product level advertising. We choose a slightly lower value of delta because we also consider bank level advertising and recognition (i.e. generic brand advertising).
from 1992, the depreciation parameter 12 (1-δ) = (1-0.2) and the price index is set equal to the price index of education services as provided by the INE.
Training human capital = Replacement cost of services from training expenditures
Free Equity
In the liability side of the banks balance sheet there is debt with an explicit cost, for example deposits, subordinated debt, bonds, there is equity, with no explicit cost, and other elements more difficult to classify, for example reserves from loan loss provisions. The counterparts of these liabilities are assets such as tangible and intangible productive resources, loans and other financial investments, including cash and equity issued by other firms. We assume that loan loss reserves and provisions net out of outstanding loans and investments in shares issued by other firms, so that the remaining assets are financed by Onerous debt (deposits, subordinated debt, bonds) and Equity, bank capital plus reserves from retained earnings.
Subtracting Onerous debt from the asset side we have a reduced balance sheet of Equity in the liability side and Tangible and Intangible Assets plus Net Financial Assets (Loans net of loan loss reserves plus Financial investments minus Onerous debt) in the asset side.
Tangible and intangible assets such as Physical capital, IT capital, Advertising capital, Human capital are valued and reported in the reduced balance sheet at replacement cost.
We also value Equity at replacement cost using the permanent inventory method assuming zero depreciation and price index equal to consumer price index. That is we obtain the equity at current euros of year by year contributions to Capital and Reserves of the bank. To make sure that total reduced assets equal total reduced liabilities we define the account Free Equity which is equal to the difference between Equity at replacement cost minus Physical, IT,
Advertising and Human capital all at replacement cost. Free Equity can also be interpreted as the replacement value of financial assets which jointly with non financial assets used in the provision of banking services assure that bank Equity is at replacement value (constant purchasing power).
User cost
The user cost of capital is the rental price to pay if the asset was rented instead of owned.
When capital services are internally supplied the rental price has to be explicitly computed from equation (2). In general, the financial opportunity cost Rt is the return net of taxes investors could obtain in alternative investment opportunities of the same risk as the risk assumed investing in equity of the bank. To approximate this value, in this study we use the expression,
where rt is the average interest rate of loans of the bank in year t, it is the interest rate of the ten year government bond (risk-free long-term interest rate), Debt includes deposits, bonds and subordinated debt of the bank and Equity is equal to capital, reserves and provisions, all at book values. Thus, the financial opportunity cost of the bank takes into account differences 12. For R&D expenditures and technological capital accumulation the delta values most often used are 0.15; Griliches and Mairesse (1984) and Hall (1993) . We assume that training human capital depreciates slightly faster than technological capital.
in credit risk across banks, included in the interest rate charged in the loans they grant, and differences in the leverage ratio of the bank (i.e. financial risk 13 ).
The financial opportunity cost is assumed to be equal for all assets invested since the cost of capital is determined by the financial structure of the bank. This opportunity costs enters equation (3) together with depreciation and specific price level and price inflation of asset j to obtain the user cost of capital of the asset for each time period. The depreciation rate δ applied to asset j is obviously the same that the rate used in the calculation of the replacement cost of capital as shown in Labor costs per worker are calculated as the ratio between total labor costs as reported in the income statement of the bank (excluding lay offs and restructuring costs)
divided by the number of workers at the end of the year. Total labor services used in production are computed as the sum of compensations made to employees (salaries and benefits, social security, contributions to pension funds) plus the imputed cost of capital from the stock of human capital resulting from training expenditures.
13. We follow Modigliani and Miller propositions. Alternative approaches to the calculation of financial cost of capital for banks can be found in Green et al. (2003) .
4
Results on capital and labor stocks and service flows In the period 1983-1989 all the non human capital assets increase at nominal two digit growth rates or close to them. As price level changes moderate so it does the nominal growth rate. Physical capital increases at the higher rate of 13. 
Constant prices
The capital stock at current replacement values incorporates the general increasing trend in price inflation of the assets invested over time. We do so for all banks, for commercial banks and for savings banks. The results appear
in Tables 5, 6 14. A closer look at the data shows that a significant portion of the differences in Free Equity between Commercial and Savings Banks come from the fact that Physical capital is relatively large in Commercial banks than in Savings banks and because Provisions are relatively much higher in the former than in the later.
The observation of Tables 6 and 7 The capital stock from Training expenditures is higher in column 5 than in column 10, which indicates that larger banks invest more in training per employee than smaller ones.
The comparison of the ratios of capital per employee between commercial (Table 9) and savings banks (Table 10) shows that commercial banks invest more in capital per worker than savings banks. The differences between the two widen mainly during the 15. When Internet banks are excluded the average and consolidated ratios became close again.
period 1989-1994, when Non-Human capital increased at 9.52% a year in the case of commercial banks and only at 5.51% in savings banks. Commercial banks start the period with lower IT capital per employee than savings banks but the former increase the ratio at higher growth rates since the early nineties and in 2003 the stock of IT capital per employee is higher in commercial than in savings banks. Table 9 confirms that average Advertising capital to labor ratio is higher in smaller banks (Internet banking effect) and also that the decrease in physical capital in smaller banks is compensated by the higher increase in both IT and commercial capital. 
Flow of Capital and other Input Services
USER COST OF CAPITAL AND WORKERS' SALARIES
From section 1, the flow of input services used in the production of goods or services during a given period of time is estimated as the stock of services available times the market price of one unit of service, assumed to be a good proxy of marginal cost (and marginal productivity). Tables 5 to 7 show the real stock of capital services and number of people employed by banks every year from 1983 to 2003. To obtain the flow of services we need also the price estimated for each input and year, cjt, defined in equation (2). This formula uses the financial opportunity cost given by equation (4). The calculations of the financial opportunity costs, according to this formula, are summarized in Table 11 for each year from 1983 to 2003.
Opportunity costs (i.e. returns shareholders expect to be willing to finance the assets of the bank) are given in real terms. Table 11 . Table 11 also shows the decreasing trend in inflation in Spain during the period of study. Table 11 also reports the average and representative percentiles of the accounting return on equity of Spanish banks, calculated as the ratio between accounting net profit (after taxes) and the sum of capital and reserves of the bank at book values. Average accounting rates of return are above our estimated average opportunity costs in all years except 1992-1997, when bank accounting profits are below opportunity costs.
The comparison of respective percentiles of cost and return reveals that dispersion is higher in returns than in cost, mainly because dispersion in opportunity cost within a year reflects 16. To avoid outliers that could distort the calculations banks with opportunity financial costs above percentile 75 th or below percentile 25 th have been assigned an opportunity cost equal to the respective percentile value. dispersion in debt equity ratios across banks, which is moderate, while dispersion in rates of returns reflects the important differences observed in profits across banks.
The calculation of the user cost of capital for each type of capital, and of the cost per employee, used in the analysis, was described in section 2. Tables 12 to 14 The evolution of the unit cost of capital and labor inputs is the result of the evolution of price inflation of the respective assets, together with the evolution in the real financial opportunity cost from Table 11 . Unit costs show a positive growth rate in all periods of time and in all inputs. All the magnitudes of growth but IT are relatively parallel over time to those of the inflation rate shown also in Table 11 , with the exception of the Profit maximizing banks will respond to the evolution of relative input prices increasing the use of inputs whose unit costs increases relatively less and decreasing the use of inputs that become relatively more expensive. Data from Table 8 confirms that capital intensity per worker increases (decreases) in periods when labor becomes relatively more expensive (cheaper) than capital, as expected. Tables 13 and 14 show the user unit costs of capital, the labor cost per worker and the relative labor to capital costs for commercial and savings banks, respectively. The basic conclusions from Table 12 (Tables 9 and 10 ).
FLOW OF SERVICES
The flow of input services consumed in production during a year period is obtained multiplying the stock of capital services at constant prices and the number of employees (Tables 5, 6 
External services and total service flows
Although the main focus of this report is to provide estimates of stocks and flows of capital and labor inputs, the analysis of total services used in production is incomplete if we do not consider those services supplied from outside the bank. Among those services we have energy, office supplies, communications, security, governance, etc. Moreover, from 1999 onwards, information is also available on the monetary value of administrative services outsourced every year by each individual bank.
Tables 18 to 20 show the time evolution of total flows from internal and external services and the sum of the two, for all banks, for commercial and for savings banks.
The internal input services are obtained from the sum of all columns of Tables 15 to 17 .
From 1999 on the tables also separate the monetary value of administrative services outsourced by banks from the total paid for externally supplied services. In the case of total banks (Table 18) , external services grow at a similar annual rate than internal ones in all time periods. From 1999 we observe an increase in services from outsourcing activities of 14.7% per year, compared to 3.17% growth rate of total internal services. Table 19 and   Table 20 show the time evolution of service flows and growth rates for external services in in saving banks. In the last five-year period, total costs of external and internal services grow at annual rates of around 1% in the case of commercial banks and of 6% in savings banks.
Economic versus book value of physical capital
One way to appreciate the relevance of the capital stock calculations presented in this paper is to compare the book value (in balance sheets) and replacement cost value of physical assets. In order to make more homogeneous the comparisons, we estimate the book value of the Physical assets of banks as if all branches were owned by banks, that is, including the estimated book value of those branches in outlets rented by banks. The calculation is similar to that used above to obtain replacement values of rented branches, but now using book values instead of replacement values of owned ones. This assumption is reasonable taking into account that, in that year, banks and other firms were allowed to value their assets at replacement costs tax free. This is explained by the steady branch expansion of saving banks in the last part of the period and by the sale of emblematic headquarters buildings by commercial banks.
Inputs and Outputs
We compare the flow calculations from the input side of the production process of the bank with variables that approximate flows from the output side. This way, flows of input services and costs can be evaluated relative to the outputs they generate, although in a very aggregate and approximate way. Table 22 presents the evidence we refer to. For all banks Table 22 shows total Operating margin (Income minus costs of deposits and of subordinated debt), the efficiency ratio (Total Costs, from Table 20 , divided by Operating margin) and Assets Unit Costs (Total Costs divided by Assets, with non financial assets at their replacement costs and loans net of loan loss provision reserves). In commercial and saving banks it also includes a column with the market share of each of the two calculated on the total of Operating margin.
The efficiency ratio for all banks increases to reach a maximum in 1994, 91.3%, and to stay around this figure until 1997 when the ratio starts to decrease until the value of 71.5% banks lower the ratio of operating capital to number of workers as a reaction to the increase in the relative unit cost of capital over the unit cost of labor observed in that period. Finally, the study finds a significant increase of services from outsourced administrative activities by commercial banks, in the period 1999 to 2003, compared with the increase in services from internal inputs and also from that of other externally purchased services. In saving banks the outsourcing grows at moderate rates comparable with those observed in other sources of services, internal and external.
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